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1 Introduction
At the RAN#75 meeting, the new WID on 3GPP V2X Phase 2 was approved [1]. The aim of this work item is to support advanced V2X services as identified in 3GPP SA1 TR 22.886 by specify technologies for 3GPP V2X Phase 2. Also, backward compatibility with Release 14 V2X for the delivery of safety messages (i.e. CAM/DENM messages) should be considered for the specified technologies.
The following detailed objectives are included in this work item.
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
a) Carrier aggregation (up to 8 PC5 carriers);
b) 64QAM;
c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
At the RAN1 #92 meeting, the following agreement was reached [2].
Agreement: 
· Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]In this contribution, we mainly discuss remaining problems about shared resource pool between mode 3 and mode 4.
2 Discussion
2.1 Scenarios of resource pool sharing
For the resource pool sharing between mode 3 UEs and mode 4 UEs, there are three scenarios that need to be discussed as follows:
Scenario 1: Rel-15 mode 3 and Rel-14 mode 4
Scenario 2: Rel-14 mode 3 and Rel-15 mode 4
Scenario 3: Rel-15 mode 3 and Rel-15 mode 4
In RAN2 #101 meeting, it is agreed that scenario 1 and scenario 3 are supported and scenario 2 is not supported [3].
Agreements
1: Support resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE.
2: Support resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE.
3: Not support resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE.
...

From the RAN1 perspective, in scenario 2, Rel-15 mode 4 UEs cannot exclude the reserved resources of mode 3 UEs SPS transmission in the shared resource pool. Moreover, the Rel-14 mode 3 UEs cannot be enhanced. On the other hand, the eNB cannot identify the resources reserved by Rel-15 mode 4 UEs in the shared resource pool. However, Rel-15 mode 4 UEs reporting the resource occupation state to eNB may be a method. But this method is not advisable because the reporting information by the Rel-15 mode 4 UEs may not be suitable for scheduling the Rel-14 mode 3 UEs. 
So, RAN1 should be aligned with RAN2 in not supporting scenario 2.
Proposal 1: Support scenario 1 and scenario 3 for potential enhancements.
2.2 Potential enhancements
In this section we provide the potential enhancements for scenarios 1 and 3.
· Scenario 1: Resource pool sharing between Rel-15 mode 3 and Rel-14 mode 4
For this scenario, some potential enhancements can be considered for Rel-15 mode 3 UEs. 
(1) Additional indicator for mode type
An additional indicator has been evaluated to differentiate the transmission of mode 3 UEs from mode 4 UEs. By using this indicator, mode 4 UEs would avoid selecting the resources reserved by mode 3 UEs. In other words, mode 3 UEs would use resources with a higher priority. However, such an indicator is obviously unusable in this scenario because Rel-14 mode 4 UEs cannot identify this indicator (note: It is not supported in Rel-14).
Moreover, the priority of service is considered by the means of ProSe Per-Packet Priority (PPPP) during UE resource selecting. So, this additional indicator is unnecessary. 
Observation 1: Rel-14 mode 4 UEs cannot support an additional indicator in SCI format 1.
Proposal 2: RAN1 should not support an additional indicator in SCI format 1 to differentiate mode 3 transmission and mode 4 transmission.
(2) Sensing and reporting by Rel-15 mode 3 UEs
According to the agreement at RAN1 #92 meeting, Rel-15 mode 3 UEs will set the resource reservation field in SCI-1 to the SPS period. In this scenario, Rel-14 mode 4 UEs can identify the reserved resources of mode 3 UEs semi-persistent scheduling (SPS) transmission by decoding SCI-1 and avoid resource collision.
The information that is transmitted by means of the SCI format 1 in [4] is provided below:
· Priority - 3 bits 
-	Resource reservation – 4 bits 

-	Frequency resource location of initial transmission and retransmission –  bits
-	Time gap between initial transmission and retransmission - 4 bits
-	Modulation and coding scheme – 5 bits
-	Retransmission index – 1 bit
-	Reserved information bits are added until the size of SCI format 1 is equal to 32 bits. The reserved bits are set to zero.
While the eNB still has no information of the resources reserved by Rel-14 mode 4 UEs. As a potential enhancement, sensing and reporting can be considered for Rel-15 mode 3 UEs. By sensing (e.g., as Rel-14 mode 4 UEs are doing) in the shared resource pool, Rel-15 mode 3 UEs can know the resources not reserved (e.g., named available resources).
Furthermore, Rel-15 mode 3 UEs can report the available resources to eNB. For the sake of signalling overhead saving, reporting a subset of the available resources can also be considered. The eNB can schedule resources for a Rel-15 UE from the subset it reported.
Proposal 3: Mode 3 UEs should support performing sensing in the shared resource pool and reporting.
From the UEs perspective, sensing should be performed before reporting. But a UE which performs sensing may not always be scheduled in a shared resource pool, i.e., perhaps it is scheduled in a dedicated resource pool. In view of this, whether a mode 3 UE needs to perform sensing should be determined by the eNB (e.g., when intent is to schedule the UE in the shared resource pool). From this perspective, a RRC configuration can be considered to indicate UE sensing. 
Proposal 4: A RRC configuration should be considered to indicate UE sensing.
On the other hand, the condition of UE reporting should also be considered. When a mode 3 UE has a packet to transmit, a Buffer Status Report (BSR) will be transmitted to eNB. The eNB will schedule resources for the UE based on the BSR and can also instruct the UE whether it needs to report. Moreover, the eNB can indicate the resources to the UE for reporting. The eNB instruction can be valid for one time of reporting or be the trigger for periodic reporting. Based on the discussion above, eNB instruction can be considered as a condition of UE reporting. 
Proposal 5: eNB instruction should be supported for the triggering of UE reporting.
(3) Exceptional resource pool for using mode 3 UEs
Based on Rel-15 mode 3 UEs reporting, eNB can schedule the mode 3 UEs within the unreserved resource(s). However, it is possible that the eNB does not received the information of the unreserved resources, e.g., mode 3 UEs may not start to report (be in the duration before the first report or switch to shared resource pool configuration from a dedicated pool configuration) or the available resources are not enough to schedule for a UE when the UE requests scheduling. In this case, the exceptional resource pool can be considered. 
In Rel-14, the exceptional pool would be used when the UE detected physical layer problems or radio link failure or initiated connection re-establishment or is in the state of handover. In Rel-15, the exceptional pool can also be used for mode 3 UEs using a shared resource pool when no sensing results is available or no schedule information is received. Furthermore, the UE can perform sensing in the sharing resource pool under the instruction of eNB and then reports candidate resources to eNB for the next scheduling.
Proposal 6: Exceptional resource pool can be used for Rel-15 mode 3 UEs when no sensing results is available or no scheduled information is received.
· Scenario 3: Resource pool sharing between Rel-15 mode 3 and Rel-15 mode 4
For scenario 3, the enhancements discussed in scenario 1 can be reused.
3 Conclusion		
This contribution focused on shared resource pool between mode 3 and mode 4 for 3GPP V2X Phase 2. It also includes the following observation and proposals:
Proposal 1: Support scenario 1 and scenario 3 for potential enhancements.
Observation 1: Rel-14 mode 4 UEs cannot support an additional indicator in SCI format 1.
Proposal 2: RAN1 should not support an additional indicator in SCI format 1 to differentiate mode 3 transmission and mode 4 transmission.
Proposal 3: Mode 3 UEs should support performing sensing in the shared resource pool and reporting.
Proposal 4: A RRC configuration should be considered to indicate UE sensing.
Proposal 5: eNB instruction should be supported for the triggering of UE reporting.
Proposal 6: Exceptional resource pool can be used for Rel-15 mode 3 UEs when no sensing results is available or no scheduled information is received.
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